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PERPUSTAKAAN UNIVERSITI SAINS MALAYSIA 
PENANG ON BIOTECH DRIVE 
 
Penang, often referred to as the "Silicon Island of the East", 
is  embarking on a biotechnology drive in a bid to attract 
investment and research activities.  The move attempts to 
leverage on the  biotechnology demand which is projected  
to spin an industry worth US$1.76 trillion (RM6.7 trillion) 
by 2010, sources were quoted. The 176-hectare plot of land 
at the Bukit Minyak Industrial Park has already attracted 
three biotechnology projects with a total  investment  
estimated at US$70 million. The biggest of these is London-
listed firm GeneMedix Plc, which last year signed a letter of 
intent with the Penang Development Corporation (PDC) to 
produce human insulin to meet the expected rise in demand 
from diabetes patients across Asia. The investment is US$35 
million. The two other projects are a US$20 million contract  
manufacturing plant to produce compounds used in  
cancer-fighting drugs and a US$15 million contract research 
firm specialising in pre-clinical trials. 
 
 
TORAY, BASF TO SET UP PLASTICS VENTURE  
IN MALAYSIA 
 
Japanese chemical giant Toray and Germany’s BASF plan 
to form a joint venture in Malaysia to produce a high-
performance plastic used in cars and electronic components. 
The leading business daily Nihon Keizai Shimbun said the 
two leading synthetic fibre makers will produce  
polybutylene terephthalate (PBT), a climate- and heat-
resistant plastic. BASF AG operates a plant in Pahang that 
produces PBT precursors. Toray and BASF plan to build a 
PBT facility adjacent to that site for an amount limited to 
about five billion yen. Production will initially be 60,000 
tonnes a year, with the firms equally dividing the output.   
If demand increases, they will consider expanding the  
capacity to 100,000 tonnes annually. 
MAKLUMAT PERDAGANGAN  
DAN PERNIAGAAN / 
TRADE AND COMMERCIAL 
INFORMATION 
Toray already produces 24,000 tonnes of PBT annually 
at its plant in Ehime, southern Japan.  But with Asian 
demand for the material expected to grow by about 10% 
a year, the chemical maker wants to establish an overseas 
production site. Global demand for PBT reached about 
500, 000 tonnes in 2003, with US maker GE Plastics as 
the top producer, sources were quoted. 
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TITAN INVESTING MORE TO BOOST  
CAPACITY, PRODUCT RANGE 
 
Titan Petrochemicals and Polymers Bhd, which has  
invested a total of RM5.5 billion in its petrochemical  
facilities in Johor, plans to spend a further US$70 million 
(RM266 million) in the next two to three years to increase 
capacity and product range. The company, the country's  
biggest petrochemical and polymer producer, had drawn up 
operational plans to take advantage of the industry upturn, and 
to expand in the export markets, especially China. Of the 
US$70 million investments, US$32 million (RM121.6 million) 
would be used to expand its current naphtha cracking capacity 
to an annual rate of 1.1 million tonnes, up from the current 
964,000 tones, sources were quoted.  It is now South-East 
Asia's fourth largest naphtha cracker company. In addition, 
Titan also plans to spend about S$3 million (RM11.4 million) 
to boost its polymer production by about 45,000 tonnes per 
annum in the short term, before eventually raising it to 65,000 
tonnes. Titan also plans to spend about US$35 million 
(RM133 million) to expand its new butane dyne extraction 
facilities, providing a basic ingredient in the production of 
synthetic rubber products, to diversify its product range.  
 
 
CUBA AND MALAYSIA IN BIOTECH EFFORTS 
 
Universiti Sains Malaysia (USM) has signed five memoranda 
of agreements with research institutions in Cuba to pave the 
way for collaboration in biotechnology, providing a further 
boost to Malaysia’s Bio Valley Programme, sources were 
quoted. The deals are for collaboration in areas ranging from 
the development of vaccines for tuberculosis to biomaterials, 
neuroscience and aquaculture. USM Vice-Chancellor  
Professor Dato’ Dzulkifli Abdul Razak said that other research 
links effected by USM in Cuba were with the International 
Centre of Neurological Restoration (Ciren) in the development 
of stem cell and neural cells (cells related to the nervous  
system). He said that with the agreement signed between USM 
and Ciren, two research teams would each undertake stem cell 
and neural cell research separately, with one team working on 
producing stem cells for biomaterials. The second team will 
study the culture of isografts or mesenchymal cells (cells that 
develop into connective tissue, blood vessels, and lymphatic 
tissue) for brain and spinal cord transplants.Penang, along with 
Malacca, Sarawak and Sabah, have been earmarked by the 
Government to serve as Bio Valley ‘satellite’ centres. 
 
 
HEXZACHEM, NORSECHEM TO USE  
TECHNOLOGY FROM ORICA AUSTRALIA 
 
Adhesive and resins manufacturer Orica Australia Pty Ltd will 
transfer its technology in the manufacture and application of 
low-emission resins to Hexzachem Sarawak Sdn Bhd and 
Norsechem Resins Sdn Bhd, sources were quoted.Hexzachem 
and Norsechem, both subsidiaries of Hexza Corp Bhd, will use 
the technology to manufacture particle boards, medium  
density fibre boards and plywood panels. The agreement will 
pave the way for joint product development by Hexzachem 
and Norsechem, increase their product range, and enhance the 
quality of their existing products. The agreement  
represented Hexza's continuous efforts to apply the  
latest resins technology and formulations to cater to the 
increasing demands of customers.  More than 70% of 
Hexzachem and Norsechem products are exported to 
Japan, Europe, and the US, among other markets.  
 
 
RENESAS TECH TO INVEST RM120M IN 
PENANG 
Renesas Technology Corp’s expansion activities in  
Malaysia will see the company inject RM120 million 
into its Penang plant this year, sources were quoted. Of 
this total, RM3.8 million is being earmarked for design 
and development (D and D) work. Renesas Technology 
Corp designs and manufactures highly integrated  
semiconductor system solutions for mobile, network,  
automotive, industrial and digital home electronics  
markets.  Established on April 1 2003, Renesas is a joint 
venture between Hitachi Ltd and Mitsubishi Electronics 
Corp and headquartered in Tokyo. 
 
 
MASTERPLAN FOR 3 BIOVALLEY  
INSTITUTIONS BY END-2005 
 
A masterplan for the proposed three institutions to  
spearhead the development of the Bio Valley project is 
expected to be ready by the end of 2005. Science,  
Technology and the Environment Ministry Secretary-
General Datuk Leong Ah Hin said the Development  
Committee on BioValley has begun to outline the  
masterplan for the set-up of the three institutions.  
The Committee comprises users who are scientists, the  
ministry’s officials, consultants and relevant  
government agencies. Leong said the three proposed 
institutions will focus on core activities under  
biotechnology, namely agro biotechnology,  
pharmaceutical and nutraceutical, and genomics and 
molecular biology. The three institutions will be housed 
on 24ha of the 80ha site identified for the development 
of Bio Valley project in Dengkil, Selangor. Targeted to 
start operations by 2006, the Bio Valley hub project has  
attracted interests from some 100 companies, including 
from the Netherlands, China, South Korea and  
Australia, with projected investments of some RM200 
million. He said the Government has allocated RM300 
million under the Eighth Malaysia Plan (2001-2005) for 
the Bio Valley hub project, sources were quoted. 
 
                                                                        
FDA APPROVES FIRST-OF-A-KIND CANCER 
DRUG  
Genentech, Inc. (NYSE: DNA) announced that the U.S. 
Food and Drug Administration (FDA) has approved 
Avastin ™ (bevacizumab) to be used in combination with 
intravenous 5-Fluorouracil-based chemotherapy as a 
treatment for patients with first-line-or previously 
untreated-metastatic cancer of the colon or rectum. Avastin 
is the first FDA-approved therapy designed to inhibit  
angiogenesis, the process by which new blood vessels  
develop, which is necessary to support tumor growth and 
metastasis, sources were quoted.  
 
 
NEW RESOURCE PLANNING SOFTWARE SHIPS 
FROM AUTOSCRIBE 
 
Laboratory management systems supplier Autoscribe has 
launched its Resource Planner resource tracking and  
planning product for use in laboratories, sources were 
quoted. The new product is designed to be easy to use and 
eliminates any loss of resources, according to the company. 
The software also uses 'what if' scenarios by recalculating 
work completion times and adjusting the priority of tasks 
accordingly. Resource Planner is built using the  
Microsoft.NET framework and has the look and feel of 
Matrix LIMS. 
 
 
FHMCHIP FOR CONTAMINATED WATER 
EcoArray is a University of Florida spinoff that uses  
genetic information from fish and other aquatic species to 
make microchip products. This year, the company plans to 
launch a product called the FHMChip - or the fithead  
minnow chip, sources were quoted. The chip analyzes  
water for contamination using a genetic database from the 
fithead minnow, a fish used as a sentinel species by the 
Environmental Protection Agency to check for pollutants.  
 
 
REBUILDING TEETH  
 
NovaMin Technology, based in Alachua, Florida,  which 
manufactures mouth-care products that react chemically to 
teeth to rebuild them, received its first FDA clearances at 
the end of 2003 and plans to take at least two products to 
market in 2004, sources were quoted. The company's  
additive is made from a bioactive material also used for 
bone regeneration, sources were quoted. It claims to make 
teeth "less sensitive, cleaner, whiter and healthier than  
possible with old technologies." A cleaning paste and a 
root conditioner both make their debut in dental offices this 
year. 
 
 
RSA KEEPS RFID PRIVATE; “BLOCKER TAG' 
WILL PREVENT ACCESS TO RFID TAGS BY 
EAVESDROPPERS 
 
RSA Security Inc. will unveil a finished version of its 
RFID "Blocker Tag" technology that prevents radio-
frequency identification tags from being read, sources were 
quoted. The technology is one of the industry's first  
attempts to secure the anticipated oceans of consumer 
tracking data to be gathered by the tiny radio-powered tags.  
According to company researchers and security experts, 
RSA blocker technology could have a profound and  
positive effect on the budding RFID industry, which has 
been drawing intensifying criticism from civil libertarians 
and consumer advocates over privacy concerns.  
The blocker tag system is software-based and relies on  
technology developed by RSA researchers that prevents 
RFID readers from gathering data from other tags in their 
immediate vicinity. Without it, any RFID reader could 
query any tag, enabling retailers or other companies to read 
the tags on any merchandise a customer may be carrying. 
 
 
BAYER UNVEILS THREE NEW TECHNOLOGIES 
 
Bayer Fine Chemicals has unveiled a series of 
 technologies, including chemical coupling agents, a new 
fluorination agent, and an asymmetric epoxidation process, 
as part of an effort to enhance its custom service offering to 
pharmaceutical companies. The coupling chemistry is 
based on a technique developed by the Massachusetts  
Institute of Technology (MIT; Cambridge, MA) for  
carbon-nitrogen and carbon-oxygen reactions, sources were 
quoted. A Partnership of Bayer and Rhodia Pharma  
Solutions says it has applied the coupling technology for 
commercial scale production of heteroatomic compounds, 
which are required in a variety of target pharma molecules. 
Bayer also says it has begun producing commercial-scale 
quantities of phosphane ligands used in the coupling  
reactions. Bayer has also developed a new class of  
fluorination reagents, branded Fluorinox. The reagents are 
cost-effective, easy to scale up, and are a viable alternative 
for the stereoselective replacement of hydroxyl groups with 
fluorine, and the transformation of carbonyl functions into 
geminal difluorides.The company has also developed a 
commercial-scale process for the asymmetric epoxidation 
of unsaturated carbonyl compounds. The company says it 
optimized a reaction first developed by chemists in the 
1980s by adding a cocatalyst. The use of a special  
cocatalyst reduces the required amounts of bases and  
oxidizing agents and shortens reaction times, making the 
reaction practical on an industrial scale for the first time. 
MAKLUMAT PENGELUARAN / 
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BUILDING design cost management. Jagger, David,     
et al. Oxford: Blackwell Science, 2002.  
(TH435.B932 2002) 
 
T his introductory textbook explains the development, 
application and pivotal role of design cost management 
from inception through to completion of a project, and  
considers its context and relevance within current  
construction procurement arrangements, including  
design and build. The text discusses the need for  
improvements in communication between all those  
involved in the process, and outlines how to achieve 
better information management, underpinned by  
information technology, to help overcome the criticisms 
of the industry for too often delivering projects late, over 
budget and of poor quality. 
 
 
 
 
 
 
 
 
 
 
MATERIALS and processes in manufacturing.  
DeGarmo, E. Paul, et al. 9th ed. Hoboken: John Wiley & 
Sons, Inc., 2003. (TS183.D3176 2003 Kejuruteraan)  
 
T his book provides a descriptive introduction to 
 manufacturing processes, materials, and manufacturing 
systems. It includes numerous illustrations, photographs, 
and diagrams throughout the text, and presents a solid  
integration of  materials and processes. It also maintains 
the emphasis on application and design established in  
previous editions.  
 
ULASAN BUKU / BOOK REVIEWS  
 
 
 
 
 
 
 
 
 
 
 
 
PROCUREMENT strategies: a relationship-based  
approach. Walker, Derek and Hampson, Keith, eds.  
Oxford: Blackwell Science, 2003. (HD9715.A2P964 2003) 
 
T his book addresses the critical relationship issues for a 
more collaborative and sustainable construction industry.  
It looks at how project procurement and project alliancing  
partner selection works, and how risk and crisis resolution are  
managed. It provides readers with guidance and models on how 
to put a relationship-based approach to procurement into 
practice, drawing on specific prototypes from an actual,  
successful project that can be adapted. 
 
 
 
 
 
 
 
 
 
 
 
CHEMISTRY of the environment. Spiro, Thomas G. & 
Stigliani, William M. 2nd ed. Upper Saddle River: Prentice 
Hall, 2003. (TD193.S759 2003) 
 
T his text helps readers to see that their knowledge of basic 
chemistry can be used to understand the nature of the Earth and 
the impacts that humans are having upon it. Spiro and Stigliani 
identify major environmental issues in the areas of energy,  
atmosphere, hydrosphere and biosphere, then analyze the 
chemical basis of those issues. The text is compact, yet       
comprehensive, connecting (1) basic chemical understanding to 
environmental issues and (2) the links between socio-economic 
indicators and impacts on the environment. Incorporating the 
newest developments in environmental science, Chemistry of 
the Environment is an up-to-date and thorough analysis of  
Environmental Chemistry. 
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COMPETING for markets: growth strategies for SMEs. 
Khai, Sheang Lee, Guan, Hua Lim & Soo, Jiuan Tan. Singa-
pore: McGraw-Hill, 2002. (HD2341.K45 2002)  
 
A  pioneer in its approach, this book focuses on  
strategies for small and medium enterprises (SMEs) when they 
compete for markets under resource constraints. The authors 
provide a set of prescriptive strategy tools to assist strategic 
planners and practitioners when they are faced with resource 
disadvantages. The basis for these tools is a conceptual     
framework for generic strategies for SMEs that uses a  
deductive  approach based on game theory. Nine chapters    
describe generic strategies for SMEs in detail. To facilitate 
learning, each chapter contains Asian case illustrations, detailed 
analyses of these cases, and lessons learned from these  
analyses.  
 
 
 
 
 
 
 
 
 
ELECTRONICS manufacturing: with lead-free,  
halogen-free, and conductive-adhesive materials. Lau, John 
H. New York: McGraw-Hill, 2003. 
(TK7836.L366 2003 Kejuruteraan) 
 
T his book covers manufacture of printed circuits, integrated 
circuits, printed circuit boards assemblies, electronic packages, 
and more. 
 
 
 
 
 
 
 
 
 
ADVANCES in sport, leisure and ergonomics. Reilly, 
Thomas & Greeves, Julie, eds. London: Routledge, 2002.                    
(RC1235.A244 2002)  
 
T his important volume brings together research by  
leading international ergonomists and sport and exercise 
scientists, as presented at the 4th International  
Conference on Sport, Leisure and Ergonomics. The book 
presents a wide range of studies in occupational          
ergonomics, each utilizing techniques that are also        
employed by sport and exercise science research groups. 
It therefore breaks new ground in the interface between 
sport and industry. Arranged into sections examining 
environment, special populations, human factors  
interface, sports technology and occupational health, this 
is essential reading for all those involved in sports science 
or ergonomics research. 
 
 
 
 
 
 
 
 
 
 
 
 
 
DRUG facts and comparisons, 2003, 2002.                                        
(RM1.D794 r Pocket version) 
 
D rug Facts and Comparisons - Pocket Version is the 
indispensable portable drug reference for busy  
professionals. Derived from Drug Facts and Comparisons 
the premier source of unbiased drug information for more 
than 55 years, its abridged monographs include the  
information you most often need "on the move"- an ideal 
compact reference for rounds and use in the clinic. 
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High concentration (>200mg/l) of TSS was found (i) in the 
immediate vicinity out site the Muda river mouth and (ii) 
along the coast – to the north and south of the river mouth. 
The former result may be attributed to the direct effect of the 
river discharge whilst the latter being influenced by the wave 
activity along the shallow coastline.  Result also shows that 
the concentrations of TSS within the plume area were  
satisfactorily correlated with the total monthly rainfall.  
 
 
HYDROCRACKING AND HYDRODESUL 
PHURIZATION OF PETROLEUM RESIDUE OIL 
OVER NICKELMOYBDENUM/ALUMINA BORATE   
CATALYSTS   
 
Bassim H. Hameed, Yanna Syamsuddin,  Ridzuan Zakaria 
and Abdul Rahman Mohamed 
School of Chemical Engineering 
USM Engineering Campus 
 
ABSTRACT 
Hydro cracking activities of NiMo/Aluminum borate 
(NiMo/AB) catalysts were studied and compared with  
commercial NiMo/A12O3  catalyst.  A series of alumina  
borate supports with various alumina borate (A/B) ratios 
were prepared by precipitation method.  NiMo/AB catalysts 
were prepared by impregnation of Ni(NO3)2.6H2O and 
(NH4)6Mo7O24.4H2O solution. These samples have been 
characterized with respect to surface areas, average pore 
diameters, pore size distribution, thermal stability and  
acidity strengths.  Hydro cracking and hydridesulphurization 
(HDS) of atmospheric petroleum residue oil over NiMo/AB 
catalysts was carried out in a batch reactor at 340ºC, 3 h  
reaction time and 0.5 g catalyst loading.  The results  
revealed that these catalysts were more active than the  
commercial NiMo/A12O3 catalyst for hydro cracking  
process.  The yield of gasoline was in the range of 11.5 to 
13.5 wt% over NiMo/AB catalysts compared to 10.12 wt% 
over commercial NiMo/A12O3 catalyst.  The catalyst with 
A/B ratio of 3.5 gave the highest gasoline product. The  
capability of sulfur removal over commercial NiMo/A12O3 
catalyst was better than over some of iMo/AB catalysts.   
The percentage of sulfur removal was in the range of 20% to 
36% with NiMo/AB catalysts compared to 34% with com-
mercial NiMo/A12O3 catalyst. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
STOCHASTIC dynamics of reacting biomolecules. 
Ebeling, Werner, Schimansky-Geier, Lutz & Romanovsky, 
Yuri M. Singapore: World Scientific, 2002. 
(QP517.R4E15 2002)  
 
T his is a book about the physical processes in reacting 
complex molecules, particularly biomolecules. In the past 
decade scientists from different fields such as medicine, 
biology, chemistry and physics have collected a huge 
amount of data about the structure, dynamics and  
functioning of biomolecules. Great progress has been 
achieved in exploring the structure of complex molecules. 
However, there is still a lack of understanding of the  
dynamics and functioning of biological macromolecules. In 
particular this refers to enzymes, which are the basic  
molecular machines working in living systems. This book 
contributes to the exploration of the physical mechanisms of 
these processes, focusing on critical aspects such as the role 
of nonlinear excitations and of stochastic effects. An  
extensive range of original results has been obtained in the 
last few years by the authors, and these results are presented 
together with a comprehensive survey of the state of the art 
in the field. 
 
 
THE USE OF LANDSAT TM DATA IN THE STUDY 
OF TOTAL SUSPENDED SOLIDS ASSOCIATED 
WITH THE MUDA RIVER PLUME 
 
Md Noordin Abu Bakar, Faisal Khiruddin Abdullah,  
Mohd Zubir Mat Jafri, Abdul Hadi Abdul Rahman 
School of Physics 
USM Main Campus 
 
ABSTRACT 
Landsat TM data have been used to study total suspended 
solids (TSS) associated with the Muda river plume. An  
empirical approach of relating TM data with ground  
reference data for this parameter through regression analysis 
was done for estimating its concentrations over the coastal 
water.   
MAKLUMAT PENYELIDIKAN  
DARI USM / RESEARCH INFORMATION 
FROM USM 
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A REVIEW IN TOPOLOGY OPTIMIZATION 
METHOD AND ITS CURRENT DEVELOPMENTS 
 
Solehuddin Suib, Mohamad Ikhwan Zaini Ridzwan, 
Ahmad Yusoff Hassan, Abdus Samad Mahmud and  
Jamaluddin Abdullah 
School of Mechanical Engineering 
USM Engineering Campus 
 
ABSTRACT 
Topology optimization generates the optimal shape of a 
mechanical structure.  It is a complex and intellectually 
highly challenging field since it involves problems in 
mathematics, mechanics, computer technology and  
material sciences.  This paper reviews the importance and 
challenges in topology optimization compare to other 
structural optimization approaches. It explains how the 
chosen domain (layout) is optimised after considering all of 
its support conditions and applied loads.  Some examples 
of the current applications are also presented. 
 
 
PM10 CONCENTRATION MEASUREMENTS AT 
FOUR SELECTED SITES IN SEMENANJUNG  
MALAYSIA: A COMPARASION BETWEEN SITES 
WITH DIFFERENT BACKGROUND 
 
Nor Azam Ramli and Wan Hashim Wan Ibrahim 
School of Civil Engineering 
USM Engineering Campus 
 
ABSTRACT  
Mass concentration of ambient particulate matter with 
aerodynamic diameter less than 10 um (PM10) are reported 
for four sites in Semenanjung Malaysia over an eight 
months monitoring period.  The PM10 were measured using 
Beta Attenuation (BAM) monitors.  Analysis of the  
ambient mass concentration data with reference to daily 
averages concentrations (DAC) and monthly average  
concentrations (MAC) are presented.  Results shows that 
the PM10 DAC at site with industrial background range 
between 39 – 159 ugm-3 and MAC ranges between 60 – 92 
ugm-3.  The site with residential background recorded PM10 
DAC between 21 to 131 ugm-3 and PM10 MAC ranges  
between 34 – 64 ugm-3.  The sites with suburban  
background records PM10 DAC ranges between 21 – 110 
ugm-3 and range for PM10 MAC between 40 – 59 ugm-3.  
The traffic background site recorded MAC between 60 to 
90 ugm-3 and PM10 DAC between 40 to 162 ugm-3.  Several 
high PM10 concentration days were observed and due to the  
effect of trans boundary sources from Indonesia forest 
fires. 
INFLUENCE OF ELlCITOR AVAILABILITY ON 
LIMONENE AND LINALOOL ACCUMULATION 
FROM CITRUS GRANDIS CELL CULTURE 
 
Nik Norulaini Nik Abdul Rahman, Zarina Zakaria and 
Mohd Omar Abdul Kadir 
School for Distance Learning Education 
USM Main Campus 
 
ABSTRACT 
Suspended callus cultures of Citrus grandis were elicited 
with chitosan, a polycationic polimer and also a 
permeabilizing agent.  The procedure, which is based on 
measurements of the conductivity of the culture medium 
after addition of chitosan ranging from 0.5 to 7.0 mg per g 
fresh weight callus, has been applied to modified  
Murashige and Skoog (MS) medium.  Low concentration 
of chitosan (0.5 mg/g fr.wt.) stimulate limonene production 
and at the same time increase linalool content. Maximum 
limonene and linalool accumulations were observed from 
cultures elicited with 1.0 mg chitosan/g fr. wt. callus  
incubated for 2 hours. Chitosan successfully influenced 
limonene and linalool accumulation in a short period and 
not to permeabilization of the cells. 
 
 
AGE-RELATED CHANGES IN THE IMMUNE  
SYSTEM OF GROWING RATS UNDER ACUTE 
AND CHRONIC STRESS CONDITIONS 
 
Marina Kapitonova, Othman Mansor and Muzammil Ullah 
School of Medical Sciences 
USM Health Campus 
 
ABSTRACT 
Stress results in a wide range of physiological responses in 
the body including suppression of immune function. Only 
few studies evaluate stress-induced changes in the immune 
system of the growing body, and the results reported for 
different ontogenetic stages are controversial.  We have 
evaluated the impact of stress on the immune organs of 
preweaning, postweaning, infant and juvenile animals.  
Four experimental groups of prepubertal Sprague-Dawley 
rats (14, 21, 30 and 45 days old, 8 animals per group) were 
exposed to either acute (one 5-hour session) or chronic 
(seven 5-hour daily sessions) restraint stress and assessed 
against age-matched control groups (6 rats per group).  
Thymuses and spleens were examined using routine  
histological and immunohistochemical staining for CD3, 
CD8, CD90, CD45R, EDI and caspase-3.  Acute and 
chronic stress differentially affected the immune organs of 
the growing body.  Splenic T-zones were mainly affected 
under acute stress conditions, while in chronic stress both 
T- and B-zones were involved in immunomodulation, with 
the B-zones subject to immunosuppression, and T-zones 
revealing certain adaptation processes.  Stress-induced  
immunomodulation depended on the age of the animal. It 
was most prominent in the animals undergoing stress  
during weaning period. These alterations differ from those 
reported in adulthood suggesting distinct adaptation  
potential in growing body under stressful conditions. 
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DEVELOPMENT OF PHOTOCATALYTIC  
REACTOR FOR THE TREATMENT OF WASTE WATER 
CONTAINING ORGANIC POLLUTANTS 
 
Chin Mei Ling, Abdul Rahman Mohamed and Subhash Bhatia 
School of Chemical Engineering 
USM Engineering Campus 
 
ABSTRACT 
Transparent TiO2 thin films were prepared using sol-gel method 
on pyrex glass tubes. The parameters affecting sol-gel process  
included water:alkoxide ratio, solven:alkoxide ratio, reaction  
temperature, and catalyst were studied in the preparation of the 
coating solution.  The source to the TiO2 was tetra-isopropyl  
ortho-titanate (TPOP), and 2-propanol (PrOH) was used as the 
solvent.  Acetic acid was used as a catalyst and Acetyl acetone 
was used as a stabilizing agent.  The samples were prepared by the 
sol-gel method using different gelation pH and different  
calcinations temperatures.  The thickness of the thin film was  
controlled by dip-coating cycles at a constant withdrawal speed of 
0.9mm/s to 1.1mm/s. The photocatalytic degradation of dye in 
aqueous solution was investigated in an immobilized system with 
the TiO2 catalyst coated on the inner wall of a tubular reactor. 
Methylene blue was chosen as model compound for the study of 
photocatalytic reactor performance. The performance of  
photocatalytic reactor was studied by varying different process 
parameters such as feed flow rate, thickness of coated TiO2 layer, 
initial dye concentration, and the total volume of the dye solution 
in the reservoir tank. 
 
 
CHEMICAL COAGULATION OF SETTELABLE  
SOLID-FREE PALM OIL MILL EFFLUENT (POME) FOR 
ORGANIC LOAD REDUCTION 
 
Nik Norulaini Nik Abdul Rahman, Ahmad Zuhairi A., Muhamad 
Hakimi and Mohd Omar A.K. 
School for Distance Learning Education 
USM Main Campus 
 
ABSTRACT 
The viability of pre-treatment process through sedimentation and 
coagulation was studied for two purposes i.e. valuable POME 
solids recovery and reduction of organic loading on the down 
stream treatment processes.  The idea of gravity sedimentation 
was utilized to separate settle able solids from POME and  
subsequently optimization of the combined coagulation and  
flocculation was closely studied.  Here, combined use of Alum, 
polyaluminium chloride (PAC), FeC13 or FeSO4 and anionic  
polymer were studied using modified jar test method where their 
efficiencies were gauged on the basis of the BOD3, COD and SS 
removal.  Results showed that optimization of coagulation and 
flocculation processes on settle able solid-free POME was  
generally reached at between 150-200ppm of FeSO and FeC13, 
and 300-350 ppm of alum and PAC.  The optimum coagulant  
dosages were found to be dependent on the strength of the  
wastewater. The coagulation pH was found to be having minimal 
effect on the process between pH 3.7. That means pH adjustment 
prior to coagulation and flocculation might be omitted without 
detrimental effect on the process. 
SHAPE SIMILARITY MEASURE USING  
POLYNOMIAL CURVE REPRESENTATION 
 
Mandava Rajeswari 
School of Computer Sciences 
USM Main Campus 
 
ABSTRACT 
Large image databases are used in many multimedia  
applications such as entertainment, business, art,  
engineering and science.  Searching information in 
these databases is a crucial problem to be solved for 
the development of visual information system.  
Therefore efficient retrieval methods are required for 
the purpose of finding a desired image from a  
collection of images. This research is focused on  
developing a shape-based image retrieval system for 
use in thematic databases.  In thematic databases, all 
the images are highly similar to each other.  For this 
purpose, a novel shape similarity matching   
methodology is needed in order to detect a small 
similarity difference between two images. This  
similarity difference is indicated by the computed 
similarity measure that is used to display a set of 
relevant images from the databases. The similarity 
measure introduced here bears resemblance to the 
human notion of similarity. In the real-time  
shape-based image retrieval systems, the accuracy of 
the retrieval results and the retrieval time are two 
aspects that need to be looked into before any  
application is possible. In the past decade, shape 
similarity matching methodology has evolved and is 
influenced by two general approaches:  feature vector 
approach and shape transformation approach.  Fea-
ture vector approach provides fast retrieval time but 
does not ensure high accuracy retrieval result, 
whereas shape transformation approach has the  
ability to ensure high retrieval accuracy but it  
involves high computation time. Thus a new  
methodology, referred to as NURBS-warping  
approach is implemented by integrating the  
advantages of the two approaches.  In the proposed 
approach, Non-Uniform Rational B-Spline (NURBS) 
and Gradient Vector Flow (GVF) are incorporated to 
ensure accurate and fast retrieval results. NURBS is a 
compact and accurate shape descriptor, whereas GVF 
ensures fast and accurate matching results. The  
effectiveness of the NURBS-warping approach is 
examined by carrying out experiments on a collection 
of one thousand and one hundred highly similar  
images from a thematic fish database. The overall 
retrieval results conclude that the proposed approach 
is able to derive an accurate similarity measure that 
resembles human similarity judgment. 
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